Mast cell tryptase potentiates histamine-induced contraction in human sensitized bronchus.
The mast cell plays a pivotal role in the early asthmatic response via release of mediators, which directly influence airway smooth muscle tone. Canine mast cell tryptase has been reported to potentiate the contractile response of canine isolated airways to histamine. The aim of this study was to investigate whether human mast cell tryptase potentiated contractile responses in human isolated bronchi. The effect of tryptase differed according to the sensitization status of the bronchi. In lung tissue from sensitized patients (those whose bronchial tissue contracted in response to the application of any of four common antigens) 90 ng.mL-1 of human purified lung tryptase markedly potentiated the contractile response to histamine. The maximal response as a percentage of maximal contraction to acetylcholine was 80 +/- 8% in control tissues and 119 +/- 6% in tryptase treated tissues (n = 4; p < 0.05). Tryptase, at a dose of 200 ng.mL-1, also potentiated responses but to a lesser degree, 100 +/- 5% (n = 4; p < 0.05). In nonsensitized bronchi, neither 90 nor 200 ng.mL-1 tryptase had any significant effect on histamine responses. The increased response in the presence of tryptase in sensitized tissue was inhibited by the calcium voltage-dependent channel antagonist, verapamil (10(-6) M). We have shown, for the first time, that human mast cell tryptase potentiates contraction in sensitized bronchi via a calcium-related mechanism. These findings provide a link between a mast cell derived product and in vitro human airway hyperresponsiveness.